formaldehyde, washed in PBS, and stained for CD31, Ki67, and Von Willebrand Factor.
Images were acquired with a Nikon TiE inverted widefield fluorescence microscope with 40X objective and 1392x1040 resolution. Proliferation was quantified by determining the percentage of Ki67-positive cells in anterior and posterior populations (n: biological replicates (# of scored cells) = 3(302) and 3(246) respectively). Tube formation assay: Type I collagen extracted from rat tails as previously described (Zheng et al., 2012) was dissolved in 0.1% acetic acid at 15 mg/ml and stored at 4°C. Before use, collagen gel was neutralized and diluted with 1 M NaOH, EGM, and 10X M199 (Sigma M0650). Gel was then mixed with day 14 cells at a density of 2x10 6 /ml (final collagen concentration: 2 mg/ml), pipetted into 4 mm diameter well (10 ul volume) of angiogenesis μ slides (Ibidi), and allowed to gel for 20 minutes at 37°C. Cultures were fed with EGM supplemented with 20 ng/ml VEGF, 20 ng/ml bFGF, and 1 uM Chiron (EGM+factors) for 2 days, fixed in 3.7% formaldehyde for 10 min, washed in PBS, and stained for CD31 and phalloidin. Angiogenesis assay: Day 14 endothelial cells were seeded on top of acellular 2 mg/ml collagen disks (4mm D x 2mm H) at a density of 400 cells/mm 2 and fed with EGM+factors for 3 days. Samples were fixed for 10 minutes in 3.7% formaldehyde, washed in PBS, and stained for phalloidin and CD31.
Three dimensional z-stack images of both angiogenesis and tube formation assays were acquired on a Nikon A1R confocal microscope with 20X objective, 1024x1024 resolution.
Maximum intensity projections and orthogonal views were obtained using Fiji software.
Angiogenic sprouting was quantified by manually counting the number of sprouts extending downward from the monolayer and normalizing to the cross sectional area of the field of view. The average length of sprouts was determined using Fiji measure function (n: 3 biological replicates). Engineered Microvessels: Microfluidic channels were created in collagen gel using an injection molding and soft lithographic technique as described previously (Zheng et al., 2012) . Following fabrication, day 14 cells were seeded in the Development • Supplementary information conduit at a density of 10x10 6 /ml and a volume of 10 µl and allowed to circumferentially attach for 3 hours in static conditions. After endothelial cell attachment in the channel, microvessels are cultured under gravity driven flow by replacing media (EGM+factors) at the inlet every 12 hours for 4 days. Microvessels were then fixed by perfusing 3.7%
formaldehyde for 20 minutes, washed in PBS, then stained for CD31, VE-cadherin, and Von
Willebrand Factor. Three dimensional z-stack images were acquired on a Nikon A1R confocal microscope with 10X objective, 512x512 resolution. Maximum intensity projections and orthogonal views were obtained using Fiji software. The number of angiogenic sprouts and average length were quantitated in the same way as the semi-3D angiogenesis assay (n: 3 biological replicates). The number of sprouts was normalized to the surface area of the lumen. Immunofluorescence staining: Following fixation, samples were blocked in 2%
BSA and 0.5% Triton X-100 in PBS for 1 h followed by an overnight incubation with indicating that under these differentiation conditions the most significant change in patterning occurs in the shift from 100 ng/mL Activin A to 50 ng/mL Activin A. Figure 1c , 2c, and 3d. n=5 biological replicates per sample. * P < 0.05. (mTESR), VN1 hiPSC, and WTC11 hiPSC were chosen to test for efficiency of cell fate conversion from endothelium to cardiomyocytes. n = 4-12 per group.CM: MEF conditioned media. These differentiation efficiencies were compared under a standard protocol optimized for RUES2 cells.
These data do not preclude the possibility of increased efficiencies given further protocol optimization. 
